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Development of New Omeprazole-Ion Exchange Resin Complex*

Gye Ju Rhee*, Ki Myung Lee, Eun Young Kim, Chang Hyun Lee and Sung-Joo Hwang
College of Pharmacy, Chungnam National University, Taejon 305-764, Korea

Abstract— Omeprazole(OMZ)-cholestyramine(CHL) and various OMZ-Dowex resin complexes
were prepared by reaction between OMZ and activated resins in 0.IN NaOH solution. And their
physical properties were tested by means of infrared(IR), differential scaning caloimeter(DSC), X-ray
diffraction. Chemical stability of OMZ-CHL was increased markedly compared with OMZ and
the decomposition of OMZ-CHL followed the pseudo first-order kinetics and the rate constants
were 2.743X107*/day at 20C, 7.83X 10 *day* under 80% RH and 1.68X 10 *day™* under UV ra-
diation, respectively. On the other hand, the rate constants of OMZ were 2.996 X 10*day ' at 20T,
117X 10 *day ' under 85% RH, and 4.07X 10 %day ' under UV radiation, respectively. The rates
of dissolution of OMZ-CHL bulk and OMZ-CHL tablet were 100% and more than 85% in 15 minutes,
respectively, which were increased than OMZ base and OMZ-tablet. In the acute toxicological test,
the value of oral LDsx(mouse) was 4.608 g/kg. OMZ-CHL was pelletized using lactose, polyethyle
neglycol(PEG), D-sorbitol, Avicel PH 101, sodium laurylsulfate and polyvinylpyrrolidone(PVP) K-30,
and enteric coated with HPMCP, Myvacet, acetone, ethanol and cetanol, of which dissolution rate
was found to be more than 85% in 10 minutes. From the above results, it was found that OMZ-CHL
is a useful means for development of new oral dosage forms of OMZ.

Keywords [] Omeparazole, Cholestyramine, Dowex resin, Dissolution, Stability, Acute toxicity, Pe-
lletization.
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Lcholestyramine resin 5?]

(1) wash with ethanol 100 m/

(2) wash with deionized water 100 m/

(3) wash with 1IN NaOH 100 m/
(Dowex resin: IN-KOH 100 m{)

(4) wash with IN HCl 100 m/
(Dowex resin: IN H,SO, 100 m/)

(5) wash with deionized water until
neutrality is reached

(6) filter

(7) dry at 50C

Lactivated cholestyramine resﬂ

Scheme I—Activation of ion exchange resins.
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omeprazole 1g

dissolve in 0.IN NaOH 100 m/

l clear omeparzole alkaline solution

(1) add activated cholestyramine resin 2 g

(2) stir and sample according to time

(3) analyze HPLC until omeprazole is not de-
tected

(4) filter

(5) wash with deionized water until neutrality
is reached

(6) dry

omeprazole-cholestyramine resinate

Scheme II—Preparation of omeprazole-chloestyramine
resinate.
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Table I—Formula sheet of omeprazole tablets

Table III—Formula sheet of liquid binder

Ingreduents Quantity(mg) per Tablet
OMZ OMZ-CHL
OMZ or OMZ-CHL 20 36.5%
Avicel PH102*” 7 7
Lactose 164 1475
HPLC-M* 2 2
Talc 7 7
Total 200 200

* 20 mg as omeprazole

* microcrystalline cellulose

*¥ hydroxypropylcellulose(medium viscosity, Shin-Etzu
Chemical Co.)
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Table II—Formula sheet of omeprazole complex core

Ingreduents Quantily(mg)per core

No.1 No.2 No.3 No.4 No.5 No.6

OMZ-CHL or OMZ-Na 20 mg as OMZ

PEG 6000 5 5 - = 5 5
D-sorbitol powder 3 - - - 1 -
Avicel pH 101* 3 - 5 - 3 3
Mannitol 801 20 — — — 10517
Lactose - 641 — 891 711 -—
Sodium lauryl sulfate 05 05 — 05 05 05
Anhydrous CaHPO, - - 81 - - -
PVP K-30* 5 7 7 7 7 5

* microcrystalline cellulose
* polyvinylpyrrolidone K-30
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Ingredients Quanity(mg) per liquid binder

1 2 3 4 5_

Purified water 10 — 5 7 3
Ethanol - 10 5 3 7
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Fig. 1—Release profiles of various omeprazole resina-

tes at 0.IN-NaOH solution.

Key: —(— Omeprazole-cholestyramine resi-
nate
—@— Omeprazole Dowex 1X2-400 re-
sinate
—[— Omeprazole Dowex 1X4-400 re-
sinate
— Il — Omeprazole Dowex 1X8-400 re-
sinate
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Fig. 2—Plots of ¢ versus B; for the release of omep-

razole from various resinates.

Key: —(O— Omeprazole-cholestyramine resi-
nate
— @ — Omeprazole Dowex 1X2-400 re-
sinate
—[J— Omeprazole Dowex 1X4-400 re-
sinate
—l— Omeprazole Dowex 1X8-400 re-
sinate
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Table IV—The reaction rate of various omeprazole

resinates
Samples reaction rate, B(min™")
Cholestyramine resinate 0.87130
Dowex 1X2-400 resinate 0.08990
Dowex 1X4-400 resinate 0.06035
Dowex 1X8-400 resinate 0.03723

ramine®] Ee]3 FJE(FHH] 1:2) el 27
za}E-FeysaEenl B34 & 2479 IR ~HEFY
< B oL o|2AYR ZolnzE, omZE-
cholestyramine E-A A% 2w X2}E band”}
AR vebygt ajebs 1500 cm ! o] 8he) el AE
ZF2 cholestyramine @A | A% 20| Z2}E band
7} 43 Jepgteh oheba 1500 cm™ o] 8He] o3 o)

4000 3000 2000 1500 1000 600

Wavenumber{em™)

Fig. 3—IR absorption spectra of omeprazole-cholesty-
ramine resinage system according to KBr disk
method.

Key: 1. Omeprazole alone
2. Physical mixture .of omeprazole and
cholestyramine resin in weight ratio 1 © 2
3. Omeprazole-cholestyramine resinate
in weight ratio 1: 2
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Fig. 4—DSC curves of omeprazole-cholestyramine re-
sinate system.
Key: 1. Omeprazole alone
2. Physical mixture of omeprazole and
cholestyramine resin in weight ratio 1 : 2
3. Omeprazole-cholestyramine resinate
in weight ratio 1: 2
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Fig. 5—X-ray diffraction patterns of omeprazole-cho-
lestyramine resinate system.
Key: 1. Omeprazole alone

2. Cholestyramine resin alone

3. Physical mixture of omeprazole and
cholestyramine resin in weight ratio 1 . 2
4. Omeprazole-cholestyramine resinate
in weight ratio 1: 2
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12.66 days)o]%lal, 2w Za}&E-cholestyramine £-§+
A L EAPLKE 22 0541 day iy, =1.28
days) % 6.77X107? day (t1,=10.24 days)°]gich
ols o] 7t AlRE AHY W F4 ZAStAE
EA B 3, =3 4 S A9} vzl S v aste]

] ¢ m Za}E-cholestyramine £33~} oLz}
F Bt oS w2 FEEged], o)A AEE
A3 gAF7] wlEe] L Za}E-cholestyra
mine E§A & 4ol 2)3te] o] & wFHSo] %
E31= o] GaEo] & oFES] o] ovLEEe)
7R @7 Wi Esiukgo] o] 3= o
+o 2 AlgH.

T3 omTalEsl ¢ v EalE. cholestyrammeE
PAE s LAANTA W WS BE
(Fig. 6B), pH 4.0(Z24td H3-of), pH 7.0(Q14+d <+
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Fig. 6A—First-order plots for degradation of omeprazole and omeprazole-cholestyramine resinate by various pH
at room temperature when the samples were solved completely.
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Fig. 6B—First-order plots for degradation of omeprazole and omeprazole-cholestyramine resinate by various pH

at room temperature when the samples were standed.
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Table V~—Kinetic data for degradation of omeprazole
and omeprazolé-cholestramine resinate at
various temperature(RH 75%)

Temperature k t, toow

Sample "oy (qay ) (day)  (days)
30 126X107° 54799  83.75

OMZ 40 431X107° 16063  24.28

50 806X102 860 132

30 574X10™* 120795 184.85

OMZ-CHL 40 199X107° 34804 5291
50 7.66X107° 9051  13.04

life ton S -3+ 27+ Table V&} Zo] 30TCeA Qv
Ze}E2] tyy?} 83.75 dayldl ¥]sle] EBiAE
184.85 day= A B3| 7) w9 <A s}

oYMl nixle FUV)S HE- ov| Tl

- cholestyramine 2314 &) 3H(UV)ol| i3k &=

Fig. 99} o] dxjuk-g-# o8 R =glo, 1S
EATE enlZelEe] k=4.07X1072 day}, ty,=
17.0 days ¢}gla, 2w =2lEcholestyramine -3}
A7} k=168X10"2day ", ty,=412 daysEH S
Z )& cholestyramine 2347} e zalEd] v)s}
o o] N A o] Y53 AAE AL & AUk

&It oHEYo| olxle FE-—eHZaEd &
v 3L z}Z-cholestyramine B-§A2] Eao w|X&
22 3 50T =604 10, 30, 60 % 80%2)
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Fig. 8—Arrhenius plot for predicting omeprazole sta-
bility at room temperature.

—(O—; Omeprazole, — @ —; Omeprazole-cho-
lestyramine resinate
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Fig. 10— First-order plots for degradation of omepra-
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Fig. 11— Dissolution profiles of omeprazole and ome-
prazole-cholestyramine resinate in simulated
intestinal fluid at 37+ 0.5C by dispersed
amount method(mean+ SD, n=3).
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Fig. 12— Dissolution profiles of omeprazole tablet and
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tenstinal fluid at 37+ 0.5C by rotating basket
method(meant SD, n=3).

Key: —(O— Omeprazole alone
— @ — Omeprazole-cholestyramine re-
sinate

i B-g Hrl3t 23, NolxW-2 cored A
3717t B7Fed AR AxE /A ER & e
2= Aol 9l whFe AR HE3A
wokeh No2 ke coredld sh)EE Z)i &
3& =320 ARl PVP K-308 3 oH 94
core®] 3Ade] oj# ik No3 A3} 3Fe] 5 Ca-
HPO, & AH-3< o 23 corer} w2
3ol F2E A= 7] AL Nod A HA|
Aok F3-& A7) wEol 23t core) A= o
T334 B2 Ae A o] slsd.ev) Nob Auka
) ES AL} B 8 cored] Ao Erlssly
t}. o}e}a, 2w ZelE-cholestyramine E-3HA] core
£ AW Nob5olA 71 & corer} AA =) 1t

Table VI—Acute toxicity of omeprazole and omepra-
zole-cholestyramine resinate in mouse after

a single administration

: No. of animals/ LD:(g/
sample sex route

;1 and 14
groups  group kg) days after
dose
M 3 10 P.O >4%
OMZ F 3 10 PO >4*
OMZ-CHL M 8 5 P.O 4.608

*From ref.: Scand. J. Grastroentnreol., 20, 53-69 (1985).
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Table VII—Formula sheet of omeprazole complex pellet

Z-4-113F ) LetE-choelstyramine 23149} 1}
EFH9 pelletel] it 248 A, 20 ZeE-
cholestyramine 23l 5% 94.0%, 1050 98.
7%, 158-o] 99.7%7} &5z, oW == JEF
g9 A$-ol= 58 924%, 105 ©]Fel| 100%7}
42E9] a1, o] 9} 7Fo] 44 pellets 2] 5] o 4]
S Z#}=F_cholestyramine E3A U EFH]
23 108 oJujdl 85% olAte] £&Fo] F E&
e 5550 2el7} flo] BT A A
o,
aztA, @ H| ZelE-cholestyramine 2314 pellet
o) AAAA ol 2d ZelE-cholestyramine
23k qtgAde] A E R, A EACA o
HgyPA e oJe-& FHL NAE AFAAE
AL 5 glgdn)h ueba] ew Z#}E-cholestyra-
mine E3A5 7Y F 9] 5E AT A dnk
43 4o we} Table VI 2He xutew
BTF5F9%8 pellets THEAHA AALAZ = 3

Quantity(mg) per Pellet

Process Ingredients
OMZ-CHL OMZ-Na
OMZ-CHL or OMZ-Na 20 mg as OMZ
PEG 6000 5 5
D-sorbitol powder 10 -
Core Avicel PH101*" 3 3
Mannitol - 105.17
Lactose 711 -
Sodium lauryl sulfate 0.5 0.5
PVP K-30*® 7 h_
Liquid binder Distilled water 7 3
Ethanol 3 7
Spheronization Sugar about 70 about 70
Sub-coating HPMC*® - -
H,O — —
HPMCP** 23 23
Myvacet® 2 2
Enteric coating Acetone 250 250
Ethanol 100 100
Cetanol 2 2

* microcrystalline cellulose

polyvinylpyrrolidone K-30
*» hydroxypropylmenthylcellulose
* hydroxypropylmethylcellulose phthalate

*2)
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